V 

PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2002-151005 
(43)Date of publication of application : 24.05.2002 

(SDlntCL H01J 61/52 



(21) Application number : 2000-346125 (71)Applicant : USHIO INC 

(22) Date of filing : 1 4.1 1 .2000 (72)Inventor : KABURAGI KIYOYUKI 

TAKEMURA SATORU 
MIYAUCHIKOJI 
NAKAYAMA KATSUYUKI 



(54) DISCHARGE LAMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a discharge lamp having a 
long lamp life-time wherein temperatures of a light emitting tube and 
a sealing tube part can be reduced and devitrification of the light 
emitting tube and oxidation of a molybdenum foil can be prevented 
SOLUTION; Heat-discharge fins 31. 32 are arranged and installed in a 
divided state at a peripheral face of a sealing tube part 12, especially 
at an end part of the light emitting tube 11 side and an end part of a 
drawing out side of an external lead rod 15. Further, the heat- 
discharge fin is molded using a material having a high emissivity in the 
infrared region, or a coating film having a high emissivity in the 
infrared region is formed on the surface. Otherwise, the heat- 
discharge fin is molded by fused quartz and this is welded to the 
sealing tube part 
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* NOTICES * 

^ JPO and NCI PI are not responsible for any 

damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The discharge lamp with which the electrode of the pair which has the closure tube part 
formed successively by the both sides of the arc tube made from quartz glass and this arc tube, and was 
held at this closure tube part is characterized by providing a radiation fin in the peripheral surface of said 
closure tube part within [ this ] luminescence in the discharge lamp by which opposite arrangement was 
carried out. 

[Claim 2] The discharge lariip according to claim 1 characterized by providing said radiation fin in the 
luminescence tubeside edge of a closure tube part, and the extemal lead rod derivation side edge section. 

[Claim 3] It is the discharge lamp according to claim 1 or 2 characterized by consisting of ingredients 
which have the rate of infrared radiation with a front face higher than quartz glass of said radiation fin at 
least. 

[Claim 4] Said radiation fin is a discharge lamp according to claim 1, 2, or 3 characterized by having 
consisted of quartz glass and carrying out joining to the peripheral surface of this closure tube part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the discharge lamp used for the light source of liquid 

crystal projector equipment, a fiber lighting device, etc. 

[0002] 

[Description of the Prior Art] Although the extra-high pressure mercury lamp of the short arc mold 
which is excellent in color rendering properties with high brightness, a metal halide lamp, a xenon lamp, 
etc. are used in order that the discharge lamp used as the light source of liquid crystal projector 
equipment etc. may obtain a high definition image, technical progress, such as liquid crystal projector 
equipment, is remarkable, and, in addition to high definition, its request of small and lightweight-izing 
of equipment is very large in recent years. 

[0003] For this reason, the lieberkuhn has the short focus which can do a light-receiving include angle 
greatly, even if the diameter of opening is small, and what also has a small lamp insertion hole is used. 
Moreover, it is needed that the discharge lamp combined with this lieberkuhn is also small, and a 
discharge lamp with a small luminescence tube diameter and a short overall length is used. With the 
mobile mold projector equipment below the A5 version, the lieberkuhn and luminescence tube diameter 
whose magnitude of opening is 50mm angle extent is [ an overall length ] 70mm or less in abbreviation 
philOmm, and the extra-high pressure niercury lamp of 100-150W is used, for example. Therefore, the 
buld wall loading of an arc tube becomes large, and the temperature of an arc tube becomes very high. 
[0004] In hquid crystal projector equipment etc., ventilating concave surface reflective Keidai in a 
cooling wind, and cooling an arc tube is performed as indicated by JP,8-262573,A, but in order to make 
the noise of the cooling style small, loose ventilation of 1 - 2 m/s extent is desired. Moreover, ventilation 
is performed from the side face of the lieberkuhn in many cases for the miniaturization of equipment, 
and it is difficult to acquire sufficient cooling effect. 

[0005] Since the extra-high pressure mercury lamp used as a hght source lamp, a metal halide lamp, and 
a xenon lamp become the high-pressure actuation in which the internal pressure of an arc tube exceeds 
4MPa(s) at the time of lighting, they have a possibility that an arc tube may break. For this reason, 
although the explosion-proof construction which served also as the function which controls an explosive 
sound is taken while arranging a transparent front windshield near the opening of the lieberkuhn, 
considering as abbreviation sealing structure and preventing mercury leakage, in this structure, concave 
surface reflective Keidai is filled with heat, the amount of heat transfers by the convection current 
decreases, and the temperature of an arc tube becomes high. 

[0006] Thus, since it is small and an explosion-proof construction is taken, the discharge lamp and 
lieberkuhn which are used as a light source lamp of liquid crystal projector equipment have the arc tube 
of a discharge lamp in the inclination for temperature to become very high. However, generally, the arc 
tube made from quartz glass will be devitrified if the external surface becomes 1 1 00 degrees C or more, 
and quantity of light attenuation becomes large. Moreover, also in the closure tube part formed 
successively by the arc tube, if the temperature of the molybdenum foil with which elevated-temperature 
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*♦** was laid under the closure tube part exceeds 400 degrees C, a molybdenum foil will oxidize, it will 
become impossible to take electric connection, and a lamp life will become remarkably short. 
[0007] In order to reduce the temperat\ire of a closure tube part and to prevent oxidation of a 
molybdenum foil, attaching a radiation fin in the mouthpiece by the side of opening of the lieberkuhn is 
indicated by JP,8-250071,A. This technique is apphed to the equipment for exposure of a semi- 
conductor or liquid crystal, and the light equipment of these aligners is a large-sized thing by which 
opening of the lieberkuhn is opened wide. For this reason, since the cooling wind near a room 
temperature can be ventilated at a wind speed several m [/s ] or more, the temperature of a closure tube 
part can be reduced and oxidation of a molybdenxmi foil can be prevented. 
[0008] However, in the mobile mold projector equipment below the A5 version with which 
miniaturization and the low noise are demanded etc., since an explosion-proof construction is required 
and sufficient cooling wind cannot be supplied as above-mentioned, heat dissipation sufiBcient in having 
prepared the radiation fm for the mouthpiece attached in the edge of a closure tube part, i.e., the low- 
temperature section of a closiire tube part, cannot be expected, and oxidation of a molybdenum foil 
cannot be prevented. Furthermore, the effectiveness of reducing the temperature of an arc tube is hardly 
expectable. 
[0009] 

CProblem(s) to be Solved by the Invention] Then, it is possible to reduce the temperature of the closure 
tube part formed successively by the arc tube and the arc tube, although this invention is an explosion- 
proof construction and cannot fiiilly supply a cooling wind, and the size of an arc tube is small and buld 
wall loading is large, the devitrification of quartz glass and the oxidation of a molybdenirai foil which 
constitute an arc tube can be prevented, it is long and a lamp life aims at offering the discharge lamp 
which was excellent in color rendering properties with high brightness. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, invention of claim 1 has the closure 
tube part formed successively by the both sides of the arc tube made from qviartz glass, and this arc tube, 
and the electrode of the pak held at the closure tube part arranges a radiation fin in the peripheral surface 
of a closure tube part within luminescence in the discharge lamp by which opposite arrangement was 
carried out. That is, by arranging a radiation fin in the peripheral surface of a closure tube part, since 
surface area which tells the heat transmitted to the closure tube part fi-om the arc tube to a fluid can be 
enlarged several times, refiigeration capacity is large and is made [ reducing the temperature of an arc 
tube and a closure tube part, or ]. 

[001 1] If a radiation fin is arranged in all the range from the luminescence tubeside edge of a closure 
tube part to the extemal lead rod derivation side edge section, since the heat from an arc tube will 
conduct this radiation fin and will be transmitted to the extemal lead rod derivation side edge section 
which is a low temperatxire side, it is desirable to arrange like invention of claim 2, where a radiation fin 
is divided into the luminescence tubeside edge of a closure tube part and the extemal lead rod derivation 
side edge section. By this, the heat from an arc tube conducts this radiation fin, it is not transmitted to 
the extemal lead rod derivation side edge section which is the low-temperature section, and the elevated- 
temperature section and the low-temperature section of a closure tube part can be cooled efficiently, 
respectively. 

[0012] A radiation fin is good to fabricate in the elevated-temperature section 700 degrees C or more 
with the ceramic sintering object excellent in heat conduction, such as aluminum 203, MgO, and AIN, 
or a nickel chrome alloy, it fabricates it with metals, such as copper, in the less than 700-degree C low- 
temperature section, and it fixes these radiation fins to a closure tube part with adhesives. 
[0013] Next, if a radiation fin is constituted from an ingredient of the rate of infrared radiation higher 
than quartz glass or the front face of a radiation fin is covered with the ingredient of the rate of infi-ared 
radiation higher than quartz glass like invention of claim 3, the emissivity of heat becomes still higher 
and can cool efficiently. As an ingredient which the rate of infi-ared radiation was high, and whose 
difference of coefficient of thermal expansion with quartz glass was small, and was excellent in thermal 
shock nature Mn02, Fe203, CoO, A cordylite and a petalite constituent are mixed so that beta 
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spodumene (Li2 0-aluminum203 and 4Si02) or cordierite (2MgO, 2aluminuni203, and 5Si02) may 
generate 25 to 75% by the weight ratio into transition-metals oxide mixture, such as CuO. What was 
used as the sintering object is known. Moreover, as a cladding material with the high rate of infrared 
radiation, mixed impalpable powder, such as SiZr04 and Mn 203, and Fe203, CoO, can be mentioned. 
[ the mixed impalpable powder which consists of Si02, aluminum 203, and CuCr 204, and ] 
[0014] Moreover, if a radiation fin is constituted from ingredients other than quartz glass and the 
peripheral surface of a closure tube part is pasted with adhesives, since heat conduction between a 
closure tube part and a radiation fm will be checked a little, if a radiation fin is constituted from quartz 
glass and this is welded [ of a closure tube part ] through a glass frit etc. like invention of claim 4, heat 
conduction will not be checked, but it is stabihzed at a long period of time, heat can be radiated 
efficiently, and it is desirable. 

[0015] Since efficiency for light utilization will be spoiled if the light reflected by the Heberkuhn by 
preparing these radiation fins is crooked or it is absorbed, from this view^joint, it manufactures with a 
path smaller than the diameter of a hole of the lieberkuhn, or when a path is large, it is transparent in a 
visible region and it is desirable that it is a plane. 
[0016] 

[Embodiment of the Invention] Below, based on a drawing, the gestalt of operation of this invention is 
explained concretely. Drawing 1 shows the 1st example. In drawing 1 , a discharge lamp 10 is an extra- 
high voltage discharge lamp whose ramp input is AC130W, abbreviation which consists of quartz glass 
- the closure tube parts 12 and 12 are formed successively by the both ends of the spherical arc tube 1 1 
at one. The molybdenum foil 14 is laid under the closure tube part 12, and opposite arrangement of the 
electrodes 13 and 13 of a pair with which the tail edge section was welded to the molybdenum foil 14, 
respectively is carried out in a liuninescence within the pipe one 1 1. Moreover, the mercury of the 
specified quantity is enclosed in the arc tube 11. 

[0017] The external lead rod 15 is welded to the edge of the molybdenum foil 14, it begins to be 
extended from one closure tube part 12, and lead wire 17 is connected to this external lead rod 15. The 
mouthpiece 16 which has a contact 18 is attached in the closure tube part 12 of another side, and this 
closure tube part 12 is inserte4 in the lamp insertion cylinder part of the lieberkuhn. And arc discharge 
happens and emits light between an electrode 13 and 13 by energizing between lead wire 17 and a 
contact 18. 

[0018] If the example of a concrete numeric value of this discharge lamp 10 is given, the outer diameter 
of dphi6mm of 2.5mm and the closure tube part 12 and die-length SL will be DphilOmm in outer 
diameter of an arc tube 1 1 , and thickness will be 25mm. Moreover, the 0. 1 5mg /of the amounts of 
enclosure of mercury is [ mm ] 3. 

[0019] The 1st radiation fin 31 is attached in a luminescence tubeside edge [ of the closure tube part 12 
to which lead wire 17 was connected ], i.e., elevated temperature, side, and the 2nd radiation fin 32 is 
attached in the extemal lead rod derivation side edge section [ of the closure tube part 12 ], i.e., low 
temperature, side. A circular ring-like fin is prepared in the peripheral face of a shaft tubed in radiation 
fins 31 and 32. It consists of a sintering object of aluminum 203, the paint fihn of SiZr04 and Mn 203, 
Fe203, and the mixed impalpable powder of CoO is applied to the front face, and the infrared region 
emissivity of radiation fins 3 1 and 32 is high. 

[0020] When the example of a concrete numeric value of radiation fins 31 and 32 is given, for 0.8mm 
and the diameter FD of a fin, phi 10mm and thickness are [ a shaft diameter / phi6.5mm and thickness / 
1 .0mm and a fin slot ] 1 .0mm. And the number of the radiation fins 32 by the side of three sheets and 
low temperature is [ the radiation fin 31 by the side of an elevated temperature of the number of sheets 
of a fin ] four. Therefore, the path clearance of the inner skin of the shaft of radiation fins 31 and 32 and 
the peripheral face of the closure tube part 12 is 0.3mm, filled up this clearance with the adhesives P of 
an inorganic system, and is pasted up. Since heat conduction falls that the thickness of Adhesives P is 
Inrni or more, adhesives with high thermal conductivity are chosen suitably in this case, 
[0021] This discharge lamp 10 is combined with the lieberkuhn 20 as shown in drawing 2 . The 
lieberkuhn 20 is F6 parabolic mirror fabricated by the glass ceramics whose thickness is 4.5mm, and the 
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size of front opening is ** 50mm. The lamp insertion cylinder part 21 is formed in the crowning of the 
tooth back of the lieberkuhn 20, and the closure tube part 12 of the side in which the mouthpiece 16 of a 
discharge lamp 10 was attached is used as the lamp insertion cyUnder part 21, and is held by position 
relation. And the 37-layer laminating of the light reflective film which consists of Ti02+SiO<SUB>2 is 
carried out to the front face of a reflector 22. Ahead of a reflector 22, the passage hole 23 of the cooling 
style of a pair coimters, and it is formed. The area of this passage hole 23 of the cooling style is 2x2 
about 200mm. Moreover, the front windshield 24 explosion protection and for sound isolation is 
attached in front opening of the lieberkuhn 20, 

[0022] A deer is carried out, a discharge lamp 10 is turned on, it ventilated by wind-speed divisor m/s, 
and one passage hole 23 of the cooling style of the lieberkuhn 20 to the cooling wind was made to flow 
out of the passage hole 23 of the cooling style of another side. And although it was 1100 degrees C in 
the conventional example which does not prepare a radiation fin when the up external surface 
temperature of an arc tube 1 1 was measured, it was able to be made to fall by 20 degrees C or more 
rather than the conventional example in this example. Therefore, the devitrification rate of the arc tube 
1 1 to lighting time amoxmt becomes slow, and a good lumen maintenance factor can be realized now. 
Moreover, although it was 440 degrees C in the conventional example which does not prepare a 
radiation fin when the temperature of the outside edge of the closure tube part 12 was measured, it was 
able to be made to fall by 40 degrees C or more rather than the conventional example in this example. 
Therefore, the high temperature oxidation of the molybdenum foil laid under the closure tube part 12 is 
controlled, and the lamp hfe of 1000 hours or more can be expected now. 

[0023] Next, drawing 3 shows the 2nd example. In drawing 3 , a discharge lamp 10 is an extra-high 
voltage discharge lamp of the same specification as the aforementioned discharge lamp. And the 1st 
radiation fin 31 is attached in a luminescence tubeside edge [ of the closure tube part 12 to which lead 
wire 17 was connected ], i.e., elevated temperature, side, and the 2nd radiation fin 32 is attached in the 
extemal lead rod derivation side edge section [ of the closure tube part 12 ], i.e., low temperature, side. 
As shown in drawing 3 (B), the fin of the direction of an axis where a cross-section configuration makes 
a trapezoid is prepared in the peripheral face of a shaft tubed in radiation fins 3 1 and 32. And these 
radiation fins 31 and 32 are fabricated with sintering quartz glass, and the paint film of SiZr04 and Mn 
203, Fe203, and the mixed impalpable powder of CoO with high infrared region emissivity is appUed 
to that front face. And melting fixing is carried out by optical heating through the fiit containing 
molybdenum powder at the closure tube part 12. 

[0024] When the example of a concrete numeric value of radiation fins 3 1 and 32 is given, for phi7.5mm 
and the number of fins, 12 sheets and the tip width of face of a fin are [ a fin outer diameter / phi9.5mm 
and fin **** / 0.7mm and root width of face ] 1.2mm. And a radiation fin 31 is [ 5mm and the radiation 
fin 32 of the die length of a fin ] 7mm. 

[0025] this discharge lamp 10 is combined with the lieberkuhn like drawing 2 , and the same as the 
above ~ it cooled and cooled on conditions. And although it was 1 100 degrees C in the conventional 
example which does not prepare a radiation fin when the up extemal surface temperature of an arc tube 
1 1 was measured, it was able to be made to fall by 25 degrees C or more rather than the conventional 
example in this example. Therefore, also in this example, the devitrification rate of the arc tube 11 to 
hghting time amount becomes slow, and a good lumen maintenance factor can be realized now. 
Moreover, although it was 440 degrees C in the conventional example which does not prepare a 
radiation fin when the temperature of the outside edge of the closure tube part 12 was measured, it was 
able to be made to fall by 45 degrees C or more rather than the conventional example in this example. 
Therefore, also in this example, the high temperature oxidation of the molybdenum foil laid under the 
closure tube part 12 is controlled, and the lamp life of 1000 hours or more can be expected. And in this 
example, since joining of the radiation fins 31 and 32 is carried out to the peripheral surface of the 
closure tube part 12 through the glass frit etc., heat conduction cannot be checked, but it can be 
stabilized at a long period of time, and heat can be radiated efficiently. 
[0026] 

[Effect of the Invention] Since this invention arranges a radiation fin in the peripheral surface of a 



http ://www4.ipdl.ncipi .go.jp/cgi-bin/tran_web_cgi_ejje 10/1 3/2004 



Page 5 of 5 



closure tube part, and the condition of having divided into the luminescence tubeside edge of a closure 
tube part, and the external lead rod derivation side edge section especially as explained above Although 
It IS an explosion-proof construction and a cooling wind cannot fully be supplied, and surface area which 
tells the heat transmitted to the closure tube part to a fluid can be enlarged several times, and 
refrigeration capacity is large, therefore buld wall loading is [ the size of an arc tube is small and ] larger 
than an arc tube It can do [ reducing the temperature of an arc tube and a closure tube part, or ]. For this 
reason, the devitrification of quartz glass and the oxidation of a molybdenum foil which constitute an arc 
tube can be prevented, and a lamp life is long and it can do [ considering as the discharge lamp which 
excellent m color rendering properties with high brightness, or ]. Moreover, the further excellent 
effectiveness can be acquired by fabricating a radiation fin with an ingredient with high infrared region 
emissivity, or fomung a paint fihn with high infrared region emissivity in a front face. Or if a radiation 
fin IS fabncated with quartz glass and this is closure welded, heat conduction cannot be checked, but it 
can be stabilized at a long period of time, and heat can be radiated efficiently. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are riot responsible for any 
damages caused by the use. of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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[Translation done.] 
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